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(54) Manufacturing process for an article 

(57) The present invention applies to a basic proce- 
dure comprising the use of at least one type of element 
in a work station (10) with the assembly of a semifin- 
ished manufacture, transfer of the semifinished manu- 
facture to a subsequent work station (10), and repetition 
of the above operations in successive work stations (1 0) 
until completion of the manufacture. In accordance with 
the present invention in at least one of the work stations 
(10) and for each type of element which is to be used in 
the work station there are required the supply of the ele- 
ments to the work station in identical containers (30) 
always containing the same number of elements, the 
provision of a single container in a work position (1 1) of 
the work station and at least one other container in a 
service position (21) of the work station (10) beside the 
work position (1 1), the use of tine elements contained in 
the container placed in the work position until emptying 
thereof, moving the empty container into an outlet area 
(22) of the service position, moving a full container into 
the work position, taking it from an input area (23) of the 
sen/ice position, removal of the empty container from 
the outlet area of the service position and deposit within 
a predetermined resupply time of a corresponding full 
container in the input area of the same service position. 
The number of containers in the service position and of 
elements in each container and the resupply time are 
predetermined on the basis of elements consumption in 
the wbrk^ation in such a rnanner tiiat therels always 
present in the work station a preset minimum stock of 
elements. 
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Description 

The present invention relates to a process for the 
production of a manufacture starting from a plurality of 
elements and a work station for the production of a 
manufacture In accordance with this process. By the 
term elements is meant here either parts designed to be 
assembled in the manufacture or consumable materials 
used in the production of the manufacture. 

Processes In which the manufacture is built in suc- 
cessive work stations in each of which a human or 
mechanical operator provides for one or more opera- 
tions by using a certain number of types of different ele- 
ments and assembling in this manner a semifinished 
product which is transferred to the following station until 
the manufacture is completed are known and widely 
used. During production, there is consumption of ele- 
ments In the station making necessary periodical resup- 
ply 

The overall efficiency of production of the manufac- 
ture depends among other things on how each work 
station is supplied with the elements to be used. Specif- 
ically it is necessary that the elements to be used are 
never lacking (or better, are always present In at least a 
predetermined quantity termed 'minimum stocky so as 
not to cause interruptions in production but it is prefera- 
ble that there not be too many Indeed, each element 
stopped in a workstation costs both as locked up capital 
equal in value to the element concerned and as the 
requirement to provide space to store it; naturally, 
depending on the value and space occupied of the indi- 
vidual elements, one or the other of tiiese costs could 
predominate. 

TTie Ideal condition for greatest efficiency of the 
individual work station would be that in which the mini- 
mum stock is zero elements and an individual element 
is supplied immediately to the station as soon as the 
preceding one has been used. However, such a process 
is not always acceptable because It creates a serious 
risk of production shutdown for a very slight delay In ele- 
ments resupply. 

In practice therefore a minimum stock above zero is 
used. Resupply takes place in lots (reorder lots) con- 
taining a predetermined number of elements, and the 
time (resupply time) elapsing between the moment a 
work station requires resupply (reorder point) and the 
moment the resupply takes place is more tiian zero. 
Determination of minimum stock, reorder lot, reorder 
point and resupply time is made case by case depend- 
ing on tiie type of production and the elements to be 
used so as to optimize overall management. 

A known manufacture production process which 
allows good production efficiency is the one designated 
by the Japanese term 'kanban*. In accordance wHh this 
process, tiie lots of elements in^the . work station.are 
organized in a queue: the work station operator uses 
the lots starting from one end of the queue while resup- 
ply takes place at the opposite end. The reorder point Is 


signaled visually by a moving signal placed at the begin- 
ning of a lot: reaching this 'signaled' lot means that the 
reorder point has been reached. After reordering, i.e. 
after the resupply order, the moving signal is moved for- 

5 ward in the queue by exactiy one reorder lot. This sys- 
tem makes visually clear tiie remoteness, nearness or 
reaching of the reorder point. Experience has shown the 
effectiveness of this process in increasing production 
efficiency. However, management of the moving signals 

w lends itself to errors by the work station operator (wrong 
repositioning after a reorder) while perfbrnfilng the reor- 
ders, usually done on purposeful reorder forms, is labo- 
rious and subject to errors. 

The problem at the base of the present invention is 

IS to conceive a process permitting furtiier increase in pro- 
duction efficiency while reducing the possibility of errors 
and allowing if necessary even automatic handling of 
the reorders and resupplies to the individual stations. 
Accordingly, the present invention concerns in a 

20 first aspect a process for tiie production of a manufac- 
ture starting from a plurality of elements and comprising 
tiie steps of: 

- use of at least one type of element In a work station 
25 with assembly of a semifinished manufacture, 

- transfer of tiie semifinished manufacture to a follow- 
ing work station, 

repetition of the above operations in successive 
work stations until completion of the manufacture, 
30 characterized in tiiat It Includes in at least one of tiie 
work stations and for each element type which must 
be used in tiie work station the following steps: 

- supply of the elements to the work station in identi- 
cal containers always containing the same number 

35 of elements, 

provision of a single container in a work position of 
the work station and at least one other container in 
a service position of the work station beside tiie 
work position, 

40 • use of the elements contained in the container 
placed in the work position until emptying thereof, 
moving of the empty container to an outlet area of 
the service position, 

moving of a full container Into the work position, tak- 
45 ing It from an input area of the service position, 

removal of the empty container from the outlet area 
of the service position and deposit within a prede- 
termined resupply time of a corresponding full con- 
tainer in tiie inlet area of the same service position, 
50 In which the number of containers in the service 
position, the number of elements in each container 
and the resupply time are predetermined on the 
basis of elements consumption in the work station 
so that In the work station, between tiie work posi- 
55 _ tion and Jhe service position, tiiere_ Js always 
present a preset minimum stock of elements. 

By this process the reorder point is signaled by tiie 
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empty elements container placed in a predetermined 
area, it is accordingly not necessary to use any other 
signal. It is noted also that thanks to the present inven- 
tion the work position must receive only one container 
for each of the elements used In the position, and not all 
the stock, with a clear advantage during the production 
operations. The containers beyond the first are held in 
the service position, in the Input area if full or in the out- 
let area if empty. 

It is noted In any case that the term 'container* as 
used in this text is to be understood in a broad sense 
either as an individual container which by itself contains 
all the reorder lot. or as a predetermined group of a cer- 
tain number of containers which together contain the 
reorder lot. Indeed, it may sometimes be preferable to 
share the reorder lot between several containers, e.g. if 
it is very cumbersome. 

it is also noted that the above explanation, and in 
particular the sameness of the number of elements con- 
tained in a container of a certain type of elements refers 
to a single, specific process. If the production parame- 
ters are changed, different processing is assumed and 
the number of elements of each type can if necessary 
change in accordance with the changed requirements. 

Preferably the process also includes the steps of: 

marking of each container with a container tag 
bearing information on the type and if necessary 
the number of elements contained in the container 
when full. This marking allows associating com- 
plete information with each container. If the con- 
tainer is full the infornfTation will be for its contents. If 
the container is empty the Information will be either 
for how it Is to be filled or especially for what is to be 
supplied to the work station from which It arrives. In 
other words, each marked empty container bears 
with it the complete contents of a resupply order. 

The container tag can be in human readable form 
or machine readable form or both. A machine readable 
form permits infornr\ation acquisition automation while 
human readability is appropriate where there are pro- 
vided even partially manual controls and operations. 

Preferably the process also includes the steps of: 

marking each work station with a station tag bear- 
ing machine readable station Identifying informa- 
tion. This marking allows reliable identification of 
each work station in machine understandable form 
and thus permits automation of the operations con- 
nected with reordering. 

In particular and preferably the process can Include 
the steps of: 

- reading the container and station tags Ibr each 
empty container in the outlet area of a service posi- 
tion, 


- sending the data read to a control center. 

- processing the data in the control center with exe- 
cution of a resupply order for replacement of the 
empty containers with full containers, 

5 - reading of the container and station tags upon each 
replacement of an empty container with a full one in 
a service position. 

- sending the data read to the control center, and 

- processing the data in the control center so as to 
10 verify order execution. 

In this manner there is ofcrtained nearly completely 
automated handling of the operations connected with 
the reorder with reduction of any possibility of en'or. 

IS Preferably the input areas are provided in the same 
position in all service positions and the outlet areas are 
provided in the same position in all service positions. 
This permits keeping a more orderly situation in the 
service positions and especially clearer indication of the 

20 presence of an empty container in the outlet area. 

Preferably every service position has an upper shelf 
and a lower shelf with the upper shelf being the outlet 
area and the lower shelf being the input area. TTie 
higher positioning of the outlet area maximizes visibility 

25 of the empty containers present In these areas. 

In another aspect, the present invention concerns a 
work station for a manufacture production line including 
a work position in which is used at least one type of ele- 
ment for the assembly of a semifinished manufacture 

30 with the individual elements of the same type being sup- 
plied to the work station in identical containers contain- 
ing the same number of elements and characterized in 
that it comprises a service position beside the work 
position with tiie service position comprising in turn sep- 

35 arate input and outlet areas, In the work position there 
being housed for each type of elements only one of the 
element containers, with otiier containers of the same 
type of elements being housed in the service position in 
the input area if full and in the outiet area if empty. 

40 This work station permits implementation of the 
process set forth above. 

Preferably the service position includes an upper 
shelf forming the outlet area and a lower shelf forming 
the input area. 

45 Preferably the work station includes a tag bearing 

station identifying information In machine readable 

and/or human readable form. 

Further purposes and advantages of a process in 

accordance with the present invention are clarified in 
50 the detailed description of an embodiment thereof given 

below with reference to tiie annexed drawings wherein: 

FIGS 1 , 2 and 3 are schematic perspective views of 
a production line with some work positions and 

55 _service. positions undjrjdifferenL working jcondi- 

tions. 

With reference to the figures reference number 10 
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indicates as a whole a work station in a manufacture 
production line which includes a plurality of work sta- 
tions. Each work station comprises a work position 1 1 
which can have even very different forms depending on 
the type of production implemented on the line 10 and 
provides for the presence of a human or mechanical 
operator (not shown in the FIGS). In the FIGS there is 
shown by way of example a typical manual assembly 
production line in which each work position 1 1 com- 
prises a work bench 12, one or more auxiliary support 
shelves 13 and a seat 14 for the human operator. 
Beside the work positions 1 1 is located a conveyor 15 
for moving the semifinished manufactures from one 
work position 1 1 to the following one. In the oonveyor 
structure 15 there can be provided additional auxiliary 
support shelves 16. 

In each work station 10, with the work position 1 1 
there is associated a service position 21 located beside 
the work position 11 on the side opposite that of the 
conveyor 15. Each service position 21 comprises an 
outlet area 22 made up of at least one first upper shelf, 
also indicated by 22, and an input area 23 made up of at 
least one second shelf also indicated by 23. The servkse 
position 21 can If necessary provide other auxiliary sup- 
port shelves 24. In the example illustrated the subse- 
quent service positions 21 are structurally connected to 
each other and the shelves 22, 23 and 24 of the follow- 
ing service positions follow one after the other. 

In the FIGS there are also shown some containers 
30 for elements (not shown) necessary for production. 
For a given production run all the containers 30 related 
to the same type of elements always contain the same 
number of elements (when full). For greater drawing 
clarity the situation shown in the FIGS provides that in 
work position 1 1 in the foreground there be used a sin- 
gle element (but there could be two or many more) and 
that its resupply be accomplished by means of only two 
containers Obut there could be three or more). In addi- 
tion, in FIGS 2 and 3 is also shown in broken lines the 
position occupied previously by a container just 
removed. 

In FIG 1 is shown an example of a normal situation 
during production. A container 30a with the elements 
necessary for production is in work position 1 1 (set e.g. 
on one of the support shelves 13) while another con- 
tainer 30b containing the same type of elements is in 
service position 21 set on the second shelf 23 (input 
area). The operator (not shown) performs the opera- 
tions provided for in work position 1 1 using the elements 
contained in container 30a placed on shelf 13 of work 
position 1 1 until container 30a is completely empty. 

After container 30a has been emptied the operator 
transfers this empty container 30a from work position 
1 1 . on shelf 13. to service position 21 on the first shelf 
_ _ _ _ 22_(outlet area) and_the full container 30b from service 
position 21 on the second shelf 23 (input area) to work 
position 11, on shelf 13. These movements are shown 
in FIG 2. The operator continues processing using the 


elements in container 30b. 

At the same time container 30a placed in outlet 
area 22 of service position 21 constitutes by its pres- 
ence a resupply order for a full container. The resupply 

5 order is taken by a service operator (different from the 
operator of work station 1 0 and likewise not shown) who 
attends to securing another full container 30 to replace 
the empty container 30a. 

At the end of the necessary time (resupply time) the 

10 service operator places a full container 30c in input area 
23 and removes empty container 30a from outlet area 
22 of service position 21. These operations are illus- 
trated in FIG 3. Thus the normal situation shown in FIG 
1 is restored with the container 30c in place of container 

15 30b in Input area 23 of service position 21 and with con- 
tainer 30b in place of container 30a on shelf 13 of work 
position 11. 

Preferably each container 30 is marked with a tag 

31 bearing information on tiie type and if necessary 
20 number of elements contained in container 30 when full. 

The information on tag 31 is presented in a form reada- 
ble by a hunrvan operator or in a form readable by a 
machine, e.g. by means of an optical code (bar code, 
two-dimensional code, cok>r code or tiie like). Quantity 

25 information can be left out if it is expected to change 
production parameters often so as to require frequent 
changes in the quantity of elements in ttie containers. In 
tills case quantity information for each type of element 
and each station can be memorized centrally. 

30 Similarly, each work station 1 0 Is marked with a tag 

32 placed e.g. on service position 21 and containing 
identifying information on work station 10. Information 
on tag 32 is presented in a form readable by a human 
operator or in a form readable by a machine. e.g. by 

35 means of an optical code (bar code, two-dimensional 
code, color code or the like). 

These tags 31 and 32 permit the service operator to 
read the resupply order rapidly using a portable code 
reader, memorizing tiie information on container 30 

40 which is the object of the resupply order and on work 
station 10 which requires it. The information memorized 
can then be fed into a control center (not shown) con- 
nected to a storeroom (or a supplier) to allow prepara- 
tion of the full container 30 for resupply. 

45 As an alternative each service position could be 
equipped with fixed equipment for reading tags 31 on 
containers 30 and connected in a network with control 
center so as to send resupply orders directiy upon 
movement of containers 30 into the service position. 

50 

Claims 

1. Process for the production of a manufacture start- 
ing from a plurality of elements and comprising the 
ss_ _ stef^of:„ 

- use of at least one type of element in a work 
station with assembly of a semifinished manu- 
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facture. 

- transfer of the semifinished manufacture to a 
following work station, 

- repetition of the above operations in succes- 
sive work stations until completion of the man- 
ufacture, and characterized in that it includes in 
at least one of the work stations and for each 
element type which must be used in the work 
station the following steps: 

supply of the elements to the work station in 
identical containers always containing the 
same number of elements. 

- provision of a single container in a work posi- 
tion of the work station and at least one other 
container in a service position of the work sta- 
tion beside the work position, 

use of the elements contained in the container 
placed in the work position until emptying 
thereof, 

- moving of the empty container to an outlet area 
of the service position, 

- moving of a full container into the work position, 
taking it from an input area of the service posi- 
tion, and 

- removal of the enpty container from the outlet 
area of the service position and deposit within 
a predetermined resupply time of a corre- 
sponding full container in the inlet area of the 
same sendee position, and in which the 
number of containers in the service position, 
the number of elements in each container and 
the resupply time are predetermined on the 
basis of elements consumption in the work sta- 
tion so that in the work station, between the 
work position and the service position, there is 
always present a preset minimum stock of ele- 
ments. 

2. Process in accordance with claim 1 and comprising 
the steps of: 

marking of each container with a container tag 
bearing information on the type of elements 
contained in said container when full. 

3. Process in accordance with claim 2 in which the 
container tag bears information on the quantity of 
elements contained in said container when full. 

4. Process in accordance with claims 2 or 3 in which 
the container tag is in human readable form. 

5. Process in accordance with claim 2 or 3 in which 
the container tag is in machine readable form. 

6. Process in accordance with claim 2 or 3 in which 
the container tag is in human readable form and in 
machine readable form. 


7. Process in accordance with claim 5 or 6 and includ- 
ing the steps of: 

- marking each work station with a station tag 
5 bearing machine readable station identifying 

information. 

8. Process in accordance with claim 7 and comprising 
the steps of: 

10 

- reading the container and station tags for each 
empty container in the outlet area of a service 
position, 

- sending the data read to a control center. 

IS - processing the data in the control center with 
execution of a resupply order for replacement 
of the empty containers with full containers, 
reading of the container and station tags upon 
each replacement of an empty container with a 

20 full one in a service position, 

- sending the data read to the control center, and 

- processing the data in the control center so as 
to verify order execution. 

25 9. Process in accordance with any of the above claims 
in which the input areas are located In the same 
position in all the service positions and the outlet 
areas are located in the same position in all the 
service positions. 

30 

10. Process in accordance with claim 9 in which each 
service position comprises an upper shelf and a 
lower shelf with the upper shelf constituting the out- 
let area and the lower shelf constituting the input 

35 area. 

11. Manufacture production line work station compris- 
ing a work position in which is used at least one 
type of element for assembly of a semifinished 

40 manufacture with the indlvkJual elements of the 
same type being supplied to the work station in 
identical containers containing the same quantity of 
elements, characterized in that it comprises a serv- 
ice position beside the work position with the serv- 

45 ice position comprising in turn separate Input and 
outlet areas, in the work position there being 
located for each type of elements only one of the 
element containers, with other containers of the 
same type of elements being located in the service 

50 position in the input area if full and in the outlet area 
if empty. 

12. Work station in accordance with claim 1 1 in which 
tiie service position comprises an upper shelf form- 

55 ing the ou tlet area and _a lower shelf, fornriing the 
input area. 

13. Work station in accordance with daim 1 1 compris- 
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ing a tag bearing station identifying information in 
machine readable and/or human readable form. 
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